This paper examines the effects of shift work on the mental state of factory workers. As an indicator of the workers' mental condition, the authors used a scoring system (referred to below as the 'depression tendency score') based on the SRQ-D investigative report. The depression tendency score of the men was higher among the shift worker group than among the regular day worker group (p < 0.01). The depression tendency score of the male back-to-back shift workers was higher than that of the male regular day workers among skilled workers (p < 0.05). Among the women, no notable difference in depression tendency score was observed between the regular day worker group and the shift worker group. However, the depression tendency score of the female two-shift workers was higher than that of the female regular day workers among skilled workers (p <0.05). We conclude that the mental health of men is easily affected by back-to-back shift work and that of women is affected by two-shift work because of the difference in modern societal! home role between man and woman.
INTRODUCTION
Depression is known as 'a condition in which mental facilities are repressed, and a mental reaction which occurs in times of loss', and is chiefly associated with psychological symptoms. Physical symptoms, however, are inevitably present, as well. These symptoms have been regarded as psychosomatic, and have not been given much attention. The rate of depression has been increasing in recent years; a particular increase has been noted in cases resulting from stress. When information on the symptoms of depression is not forthcoming from the patient, there is a need to engage in active questioning in order to gain such information'). Existing research 2 ) reports that occupational stresses have an effect on the development of physical and mental problems, such as depression and nervous conditions, and the need for evaluations of, and measures to deal with, depression in labourers has been increasing in recent years 3 ) .
Shift work is now indispensable in many factories and offices 4 ) . Various papers have examined the effects of shift work on the health of workers. The adverse physiological effects of shift work are thought to be rooted in the fact that such labour requires changes in the worker's circadian rhythm. Workers cannot easily adapt themselves to changes in this life rhythm, and, as long as the worker is engaged in shift work, a particular burden is placed on the worker's body5). Today, with more and more women entering the workforce 6 ), the number of female shift workers is increasing. There remains, however, little research focussed specifically upon females engaged in shift work, and the effects of shift work on the health of such workers remains unclear. Reports examining both men and women's depression and mental health levels in factories that adopt a variety of employment patterns are few. Through a comparison of fixed-hour, 'regular' labourers and labourers working irregular shifts, the authors examined the effects of shift work on the psychological state of factory employees including females.
MATERIALS AND METHODS
Since assignment of shift work had been changed, especially the back-to-back shift work had been experimentally introduced to females in 2001, for the purposes of this research, the authors conducted a two-year, SRQ-D-based survey (conducted at the time of the workers' annual health inspection) among workers at a certain electronics factory in 2000 and 2001. We investigated the same group for two years except for the absentee. This' field survey consisted of a self-report questionnaire which was distributed to the workers before the day of their medical examination, and collected on the examination day. In addition, the questionnaire was distributed after obtaining the full consent of the workers to participate in this research.
In the first survey year (2000) , replies were received from 542 of 565 workers (318 men, average age + / -standard deviation; 38.3+/-8.0 years old, and 224 women, 37.5+/-7.0 years old)-a recovery rate of 95.9%. From among the returnees, the authors selected the 488 workers that completed the questionnaire in full to be the final research targets. In the second survey year (2001) , the authors obtained questionnaire responses from 472 out of 571 workers (256 males, aver-age + /standard deviation: 38.3 + / -7.4 years old, and 216 females, 38.6 + / -6.9 years old)-a recovery rate of 82.7%. From the 472 returnees, 5 receptionist staffs were eliminated.
The actual working hours of each of the above categories breaks down as follows. 'Regular' day work was from 8: 15 AM to 4: 50 PM, while back-to-back shift work ran on a cycle from 6: 30 AM to 6: 30 PM on the first work day, and 6: 30 PM to 6 : 30 AM on the second, followed by two break days. This cycle repeats, inclusive of Saturdays and Sundays. Two-shift work runs on a repeating weekly cycle, with work being between the hours of 6 : 30 AM and 2 : 30 PM during the first week, and between 2: 30 PM and 10: 30 PM during the second. Daytime back-toback shift labourers worked between 6 : 30 AM and 6 : 30 PM for two consecutive days. This was followed by two break days. This schedule also repeats, inclusive of Saturdays and Sundays. Night shifts ran between 4: 35 PM and 11: 00 PM, 11 : 00 PM and 8 : 30 AM, and 4 : 35 PM and 1 : 45 AM.
To indicate the mental state of the workers, computations were made through a 12-question depression tendency examination, designed by the authors and based upon the SRQ-D investigative report (Table 1) . Each question could be answered by checking 'yes' or 'no', and, in the case of a 'yes' answer, the subjects were directed also to indicate whether they experienced the symptom 'sometimes', 'often' or 'always'. A 'no' answer was valued at 0 points, 'sometimes' at 1, 'often' at 2 and 'always' at 3. The total points were then taken as the worker's 'depression tendency score'. The Unpaired Student's T-Test or the Mann-Whitney U-Test was utilized in comparing male and female workers and when making comparisons in terms of shift type. The significance level was set at less than 5%.
RESULTS
The age of the participants in each year according to gender and type of work is indicated in Table 2 . When observed on the whole, no differences along gender lines are apparent. Significant differences according to gender can be observed, however, among the regular day workers (clerical workers) in 2000, the skilled backto-back shift workers and the skilled two-shift workers in 2001.
The depression tendency score of all targets is shown in Figure 1 . The depression tendency score of the shift work group was higher than that of the regular day work group in 2000 and 2001. The depression tendency score of the male workers is indicated in Figure 2 . The depression tendency score of the shift work group was higher than that of the regular day work group in 2000 and 2001.
The depression tendency score of the female workers is indicated in Figure 3 . No significant score differential between the regular day workers and the shift workers could be observed in each of the given years.
The depression tendency score of the workers according to gender and working style is indicated in Table 3 . When the genders and the working styles were analyzed separately. the skilled female two-shift workers in 2000. and the skilled male back-to-back shift workers in 2001 showed high depression tendency scores in comparison to the skilled regular day workers. In terms of gender-based differences, no gender-based difference in depression tendency was observed.
DISCUSSION
There are very few companies in Japan that have age restrictions on shift work in place). Since reports indicate that fatigue resulting from shift work increases rapidly after age 40 8 ), the authors think it necessary to introduce age restrictions on shift work. However, no differences in the depression tendency score could be seen comparison to the skilled regular day workers even though the average age of the skilled male two-shift workers, the skilled male daytime back-to-back shift workers, and the skilled female back-to-back shift workers in 2001 was over 40. These results show that the men can relatively adapt themselves to two-shift work and the women can relatively adapt themselves to back-to-back shift work.
It has generally been thought that there is no gender-based difference in the physiological burdens brought about by shift work and night workS). No genderbased difference in depression tendency could be observed in this research. Depression tendency could be observed in the male back-to-back shift workers in compari-son with the male regular day workers among skilled workers. These results of the male workers are congruent with those reported that there are more individuals suffering a high degree of depression among shift workers than among regular day workers, regarding the relationship between shift work and the degree of depression 9 ). According to research on insomnia and symptoms of depression among Japanese male shift workers engaged in various shift patterns 10 ), rather than interpreting the situation as being one in which shift work causes depression directly, it is more natural to conclude that shift work instead directly causes insomnia, and it is this insomnia that brings about the depressive state. The depression tendency score of the skilled male back-to-back shift workers in 2000 was high, but no notable difference could be observed between the skilled male regular day workers and the skilled male back-to-back shift workers because the depression tendency score of the skilled male regular day workers in 2000 was also high. We conclude that this is because there was much overtime for the skilled male regular day workers this year. The advance of women into the workplace is being accompanied by a rise in the number of organizations which employ women in shift-work roles. However, it is impossible to state with certainty that current social conditions in Japan provide for a sufficient support structure for these workers. According to research on the mental condition of healthy housewives l l ), when compared in terms of age and employment situation, working women in their late twenties to early thirties were reported to have particularly poor mental health. This is thought to be due to the fact that working women of this age, in addition to office responsibilities, must also perform non-employment duties including housework, pregnancy, childbirth, and child-rearing, making their physical and mental health particularly susceptible to damage. The ability of workers to adapt to shift work is thought to be determined by the mutual influences of the circadian rhythm factor, the sleep factor, and the societal/home factor I2 ). In research on the circadian rhythm for which night shift work was performed for 21 consecutive daysI3), it was noted that, since alignment in body temperature took two weeks, the realignment of body rhythms takes time. It is thought that misalignments in this and other physiological rhythms cause adverse effects in the body and mind. The skilled female two-shift workers in 2000 showed high depression tendency scores, this is thought to be due to the fact that, in addition to increasing various kinds of responsibilities, although complete realignment of the physiological rhythm takes 1-2 weeks 14 ), by the time their physiological rhythms have caught up to their new life patterns, the female two-shift workers have again been put on completely different work schedules with no time allowed for their bodies to adjust. This brings about various lifestyle aggravations that result from misalignment in physiological rhythms and unfavourable physical and mental conditions. It would appear that the influence of two-shift work might be little for the female two-shift workers who have been replaced by the other female workers in late thirties who had decreasing housekeeping duties in 2001.
Results of this study indicate that men can't adapt themselves to rapidly rotating back-to-back shift work, and women can't adapt themselves to weekly rotating two-shift work because of the difference in the role of men and women in the home. Saito et a1. 1S ) report that when married women perform even a minimal amount of overtime, rest and sleep time suffer due to existing housekeeping duties, and recovery from fatigue becomes difficult. Married female two-shift worker must be able to balance both shift work and the domestic responsibilities of childrearing and household chores. It is feared that this will lead to sleep and the circadian rhythm being sacrificed. We believe that the two-shift work might be a burden for married female workers. Since back-to-back shift work runs on a short cycle, it does not bring about the disruptions in internal rhythms and the worsened physical and mental states that two-shift work is thought to cause. However backto-back shift work concludes night work, since it is impossible for the circadian rhythm to fully adjust to a night-work schedule-no matter how long such work is performed 16 )-man cannot physiologically adapt completely to night work. We propose that follow-up investigation should be continued. In order to bring about improvements in shift-work employment conditions, it is important to take as a starting point the recognition that, while the employee may seem able to adjust to shift work in the short term, physiological and social realities state that there is a limit to long-term adaptation. The suitability of back-to-back shift work for male workers and the suitability of two-shift work for female workers should be reexamined in future studies.
